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Considerable effort has gone into assessing the effectiveness of protected areas
(PAs) in preventing biodiversity loss, and PA impacts on local communities. How-
ever, little is known about how pressures are being perceived and dealt with by
local PA managers and what perceptions managers have of biodiversity trends and
human-induced pressures in the PAs they manage. We surveyed and convened a
workshop with PA managers in Madagascar asking about the impacts of PA estab-
lishment. The managers reported that PAs have been successful in reducing threats.
However, managers lacked specific knowledge of trends in species abundance,
reporting the need for more species monitoring and knowledge transfer from scien-
tific researchers. We argue that greater collaboration and exchange of knowledge
between researchers, managers, and local communities is necessary to ensure that
PA effectiveness research is of practical value and contributes to improved PA
outcomes.
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1 | INTRODUCTION
Protected areas (PAs) are one of the leading tools available
for protecting biodiversity and continue to underpin conser-
vation efforts worldwide. In recognition of their role, the
need to expand the global PA network has been identified in
international agreements (e.g., Convention on Biological
Diversity, 2010) which calls (in Target 11) for a substantial
increase in PA coverage worldwide. However, successful
conservation extends beyond area-based targets (Barnes,
Glew, Wyborn, & Craigie, 2018) and requires PAs be effec-
tive at safeguarding biodiversity and reducing human pres-
sures both within and beyond PAs. Recent studies highlight
that PAs are indeed able to reduce threats such as deforesta-
tion (Andam, Ferraro, Pfaff, Arturo Sanchez-Azofeifa, &
Robalino, 2008; Eklund et al., 2016; Schleicher, Peres,
Amano, Llactayo, & Leader-Williams, 2017), yet efficacy
varies considerably (Barnes et al., 2016; Coetzee, 2017),
with many PAs still experiencing species declines (Craigie
et al., 2010; Geldmann et al., 2013; Laurance et al., 2012).
This is particularly the case in developing countries where
limited conservation funding, immediate needs of local com-
munities, development pressures, and increasing demands
on natural resources collide (Nakamura & Hanazaki, 2016;
Oldekop, Holmes, Harris, & Evans, 2016; Pyhälä, Orozco, &
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Counsell, 2016; Shackleton et al., 2016) to create consider-
able challenges in the effective management of PAs.
Given their role within conservation, it is essential to
understand whether and why PAs are achieving success.
Management effectiveness research aims to improve the way
PAs are managed by investigating the relationship between
management actions and ecosystem condition (Timko &
Innes, 2009). However, the most commonly used tools for
evaluating protected area management effectiveness
(PAME) build on the framework developed by the Interna-
tional Union for Conservation of Nature (IUCN) (Hockings,
Stolton, & Leverington, 2006), with an emphasis on the
actual management process through rapid assessments using
scorecards, such as the widely used Management Effective-
ness Tracking Tool (METT), used by for example the World
Wide Fund for Nature (WWF) and the World Bank (Coad
et al., 2015). Most of these standardized tools often lack an
assessment of the state of biodiversity or ecosystems (Coad
et al., 2015), limiting analysis of how management relates to
PA outcomes (Carranza, Manica, Kapos, & Balmford, 2014;
Eklund & Cabeza, 2017; Nolte & Agrawal, 2013). In part,
this issue stems from the ecological time-series data (impor-
tantly from both inside and outside PAs) required for rigor-
ous impact evaluation of PA effectiveness, which is
unattainable for many PAs, owing to constraints in budget,
time, and staff.
To overcome the scarcity in empirical data, previous
studies have sought to use researchers' perceptions of PA
effectiveness (Laurance et al., 2012). A comparable source
of information is the personal experience of PA managers
whose day-to-day activities and interactions with the PA
allows them to acquire useful situational knowledge (Cook,
Wardell-Johnson, Carter, & Hockings, 2014; Fazey, Proust,
Newell, Johnson, & Fazey, 2006; Fleischman & Briske,
2016; Raymond et al., 2010). Previous studies have shown
that local managers possess specialist knowledge and may
provide a useful complementary data source to inform the
implementation of conservation actions (Cvitanovic, Mar-
shall, Wilson, Dobbs, & Hobday, 2014; Vokou et al., 2014).
Most of these studies have focused on climate change related
adaptation in countries like Australia and the United States
(Cvitanovic et al., 2014; Hopkins, Bailey, & Potts, 2016)
and highlight managers' capability to identify threats, evalu-
ate agency performance and identify obstacles to improving
it. To our knowledge, however, no study has to date been
carried out with PA managers in less-developed countries,
where PA monitoring is often even more under-resourced
and complementary data all the more needed.
To address this gap in PA effectiveness research, the
aims of this study are twofold. First, to investigate local PA
managers' perceptions of animal and plant population trends
as well as human-induced pressures in PAs. Second, to gain
insight into manager's perceptions on the various challenges
they face on-the-ground in striving for effective
management. The perceptions and opinions of those directly
involved in management processes can provide valuable
information on operational and political realities that may be
missing from more standardized management effectiveness
evaluations (Cvitanovic et al., 2014; Hopkins et al., 2016).
However, we know little about the realities of PA gover-
nance and management on the ground.
To explore these questions we focus on the subnational
level, given that global analyses reporting only at the coun-
try level may risk overlooking finer scale issues (Bradshaw,
Craigie, & Laurance, 2015; Laurance et al., 2012). With the
particular challenges for PA management that exist in devel-
oping countries, Madagascar provides an excellent setting
with which to explore these questions. Having repeatedly
been identified as high priority for conservation (Brooks
et al., 2006), Madagascar also ranks as one of the poorest
countries in the world. This, coupled with years of political
instability, has placed further pressures on already threatened
natural resources (Schwitzer et al., 2014) and led to consid-
erable challenges for PA managers who struggle to balance
the needs of local communities (Vuola & Pyhälä, 2016),
with ensuring the viability of fragile ecosystems and species
in the face of escalating human-induced pressures (Eklund
et al., 2016; Gardner et al., 2018; Mayaux et al., 2013).
Despite the political turmoil, Madagascar´s PA system has
quadrupled in recent years, with an increasing trend toward
establishing PAs for multiple-use purposes and with shared
governance arrangements with local communities and Non-
Governmental Organizations, rather than more traditional
centrally governed PAs (Gardner et al., 2018). However, our
study focuses on the centrally governed PAs, managed by
Madagascar National Parks (MNP), to explore how these
local managers might have perceived these recent changes.
2 | METHODS
2.1 | Data collection
Our study makes use of a mixed-method approach that com-
bines surveys and an in-person workshop. First, we designed
and administered a questionnaire to assess PA managers' per-
ceptions regarding the impact, outcomes, and management
experiences of PA establishment (see Supporting Informa-
tion). With the help of the national institution in charge of
PAs (MNP), the questionnaires were deployed to local PA
managers in October 2014. We received completed question-
naires for a total of 26 PAs (Figure 1, and Supporting Infor-
mation, Table S1) out of the 51 state governed PAs in
Madagascar. The questionnaires were filled in by one repre-
sentative for each PA, see Supporting Information Table S4
for respondent profiles. The questionnaire was comprised of
three parts. Part I targeted perceptions of changes in animal
and plant populations since establishment, Part II targeted per-
ceived changes in levels of pressure inside and outside the PA
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since establishment, and Part III targeted perceptions of socio-
economic factors related to PA management. For relevant
questions in each part of the questionnaire, managers were
asked to indicate the degree of certainty associated with their
response (see Supporting Information, Table S2).
Following initial analysis of the questionnaire responses,
we organized a workshop in Antananarivo in December
2014 with the aim of presenting to PA managers the results
of our questionnaire and further contextualizing their
responses, as well as to gather additional explanatory data.
Seventeen participants (self-selected at the PA level)
attended (2 PA managers, 13 PA heads of conservation,
1 MNP staff member, and 1 research associate, see Figure 1
for represented PAs). The first part of the workshop involved
presenting the results of the questionnaire and engaging the
participants in discussion around the results. The remainder
of the workshop focused on identifying key issues for PA
management that managers currently see as priority (see
Supporting Information, Table S3), and learning more about
their experiences working with local communities in and
around their respective PAs. For both parts of the study, the
managers were informed of the nature and scope of the
study, and Free Prior and Informed Consent were obtained
from all participants. We also agreed that results will only be
disseminated at an aggregated scale, so as to ensure the ano-
nymity of the individual respondents and the PAs they repre-
sent. In this we followed the codes of ethics of the American
Anthropological Association (American Anthropological
Association, 2012).
2.2 | Analysis
For Part I of the questionnaire, average trends in species
adundance since establishment of the PA were calculated
across the eight species guilds used, following Laurance
et al. (2012). Missing responses for many of the questions
prevented further statistical analyses. For Part II, to assess
the levels and changes in potential environmental drivers of
change (threats), we pooled responses across the 26 PAs,
and used bootstrap analysis (random resampling with
replacement, 100,000 iterations) to calculate an overall mean
and confidence intervals for each threat as an estimate of
how significant a reported trend could be considered at the
national level. For Part III, summary statistics were calcu-
lated using the quantitative responses, and any textual notes
entered were compiled to assist in explaining the results.
Response percentages were calculated using all (n = 26)
respondents. For analysis, the questionnaire results (n = 26)
were treated apart from the data collected at the workshop.
The workshop results were mostly qualitative and com-
piled in thematically structured notes and tables. In order to
protect anonymity, we present our findings only in aggregate
form and do not report PA-specific findings on species trends
perceptions, confidence levels, or socioeconomic issues.
3 | RESULTS
3.1 | Questionnaire results
3.1.1 | Part I: Perceived changes in species trends and
abundances
The strongest reported change in abundance was a decline
since PA establishment in native trees of commercial value,
which managers attributed to an “increase in fine wood
needs” for trade, and that “the amount in the outside area of
the PA can not satisfy the growing need for the city.”
Lemurs had an overall trend of increasing in abundance
across the PAs. Trends and knowledge for other species
groups were much more mixed, with high variation in
reponses across the surveyed PAs (Figure 2a).
The responses for species trends revealed low levels of
knowledge, with managers most likely to report trends with
“medium” or “very low” levels of certainty (69–100%), and
to leave responses blank (Figure 2b). Managers' comments
reflect this, with most stating that their information came
from sightings on patrol, but that no specific monitoring pro-







































FIGURE 1 Map of protected areas represented through questionnaire
answers and/or participation in Antananarivo workshop
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made by managers during the workshop when discussing the
results of the questionnaires.
3.1.2 | Part II: Perceived changes to threats inside and
outside the PA
Most PA managers considered levels of the different threats
to have been high (68–80%) prior to establishment of the
PA, aside from the pet trade (27%), a pressure that has only
begun to increase in more recent years. Overall, managers
perceived a decrease in threats within PAs since their estab-
lishment (Figure 3a), in contrast to a perceived increase in
pressures outside the PA.
Managers reported their responses with higher levels of
certainty for threats than for trends in species abundances
(Figure 3b). That said, many managers again noted the
absence of consistent monitoring programs in place, and
FIGURE 2 (a) Average trends in species abundance since park establishment across the 26 protected areas surveyed, and (b) average levels of certainty
(scaled from low [−1] to high [1]) reported by managers in making their assessments of changes in species abundances. No bars are depicted where the
average is 0, as in the case for “Exotic plants/invasive species” in panel (b)
FIGURE 3 (a) Confidence intervals calculated for changes in the levels of six drivers of change since establishment in the protected area (PA), for outside
the PA (gray lines), and inside the PA (black lines). Where lines do not cross the zero (dashed) line, this indicates trends are significant across the 26 surveyed
PAs. (b) Average levels of certainty (scaled from low [−1] to high [1]) reported by managers in making their assessments for each driver of change
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while inside PA boundary estimates were often based on
patrol reports, the absence of patrols beyond PA boundaries
means that their perceptions of increasing pressures primar-
ily reflect their personal observations when passing through
the area.
3.1.3 | Part III: Socioeconomic aspects
The large majority (85%) of PA managers reported using
some form of sanctions (e.g., fines), and half (50%) have
employed some form of compensation to the local communi-
ties. Only in 31% of the surveyed PAs are park rangers
employed (Table 1). Of these, the conservation strategy they
view as most challenging to employ is sanctions (65%). While
all respondents reported working directly with local commu-
nities, few (15%) reported it having been easy (Table 1). As
one manager noted: “The community participates in the man-
agement of the PA simply because of fear of the law in place,
not because they are convinced [of the PA].” Despite this,
collaboration with communities was seen by far as the most
successful approach (68%), in comparison with sanctions
(16%), park rangers (8%), or compensations (8%).
3.2 | Workshop outcomes
Out of 24 issues initially identified by the workshop partici-
pants (see Supporting Information, Table S3), the top four
issues that were prioritized for further discussion were: (1) Non-
application of the law; (2) The role of the State in conservation;
(3) Preventive and active fight against bush fires; and
(4) Research partnerships for PAs. See Table 2 for an elabora-
tion on each of these. Alongside the above challenges has been
a sudden collapse in tourism in some PAs (a decline of up to
50% or more since 2008, that is, in the years following the
political turmoil), resulting in a significant drop in revenues
from park entrance fees. This, however, has not had equal
impact across all parks, which continue to have starkly differ-
ent visitor numbers, ranging from 0 to 25,000 tourists per year.
4 | DISCUSSION
4.1 | Managers' ability to assess PA outcomes in
protecting biodiversity
Our results revealed PA managers to be more aware of
broad threats than species-specific declines, and to perceive
the establishment and management of PAs as having
helped to reduce these pressures within PAs, while they
remain high outside PA borders. Managers reported their
responses with higher levels of certainty for threats than
for trends in species abundances. For most species groups,
TABLE 1 Socioeconomic aspects of management reported by managers in
Part III of the questionnaire
Issue Responses (%)
Local community involvement Yes No No response
Local communities participated
in the
Creation of the protected area
(PA)
62 19 19






Easy 15 — —
Intermediate 62 — —
Difficult 8 — —
Did not answer 15




Park rangers 31 16 8




Compensation 50 12 8
TABLE 2 Priority issues to address in protected area (PA) management, as identified and elaborated on by workshop participants
Priority issue Description Elaboration
Nonapplication of the law While the necessary laws for PA management and
conservation are in place, they are not being put into
practice; there is noncompliance on the part of some
actors “who seem to think they are exempt from the law.”
Due to corruption and interference, offenses and illegal
activities in PAs are still not judged according to the
Protected Areas Law (Code des Aires Protegées,
COAP).
Role of the State in conservation PA managers feel that the State's principal role is to help
raise awareness amongst local communities about the
importance of abiding by national laws and helping with
their enforcement.
PA managers feel that they, as managers, are currently
expected to undertake this role, despite it being the
responsibility of the State.
Preventive and active fight against
bush fires
The continuous challenge of local communities using
slash-and-burn (tavy) and the effects, threats, and risks
that this poses to remaining forests and PAs.
Slash-and-burn is closely associated with the ongoing
poverty experienced by rural communities who are left
with few (if any) alternatives but to open up new land
for their subsistence crop cultivation in order to feed
their families and a growing rural population.
Research partnerships for PAs While research topics proposed by past researchers are seen
to be important, the outcomes are (a) not always shared
with PA managers and (b) not always in line with the
primary needs of the PA.
There is a lack of communication and collaboration
between researchers and PA managers. Reports are
often too long, unclear, and in a language other than
French or Malagasy.
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managers generally reported low levels of certainty, in
large part due to insufficient monitoring of ecological and
socioeconomic impacts, both in the short and long term
(Gardner et al., 2013). Even without linking these results
to empirical data on species trends, this suggests PA man-
agers may not be able to act as useful surrogates to permit
impact evaluation in the absence of ecological data and
appropriate monitoring schemes. The low levels of cer-
tainty and low response rates for many species are also
similar to the findings of Laurance et al. (2012) based on
international researcher assessments, and suggesting they
may be typical of tropical PAs.
Previous studies have provided mixed evidence as to
whether managers can accurately assess trends (Carbutt &
Goodman, 2013; Cook et al., 2014). Cook et al. (2014),
for example, found that managers could make useful
assessments but that their responses still contained evi-
dence of bias, with misinterpretation of the question's
intended scope, scale, and timeframe being one common
source of error. We acknowledge that this may have been
an issue in our study as well, and may explain the discrep-
ancy between the increasing lemur population trends
reported by managers in our study versus other reports
highlighting declines (Schwitzer et al., 2014). Such dis-
crepancies could arise from several sources of bias, such
as observer or response biases. Clearly, some species
groups are more charismatic than others, and managers are
more likely to encounter highly visible species, than more
cryptic species that might be difficult to spot and identify
correctly. Over time, managers can develop their detection
skills, and this could lead to a higher tendency to report
positive trends. Similarly, an increased management and/or
research focus on specific species in an area could lead to
managers paying more attention to such species. These
types of biases might have affected the managers' percep-
tions of trends and should be remembered when interpret-
ing the positive trends reported for especially lemurs and
birds. For questions referring to situational change since
PA establishment, many of our respondents commenced
their positions long after PA establishment (see Supporting
Information, Table S4) and their responses may reflect dif-
ferential interpretation skewed toward changes since their
time at the PA. Finally, given we report aggregated results,
the wide variability across PAs remains hidden in our
study, not only in terms of physical locality and condi-
tions, but also in terms of resources, accessibility, infra-
structure, and activity, all of which may also drive some
of the contradictions in our findings.
4.2 | Insights gained from manager-identified
challenges to PA performance
Our study illustrates how the PA managers' perspectives can
provide valuable insight into how pressures and threats are
playing out at the local level, improved understanding of
which is vital, but often missing from the contemporary PA
management literature. The challenges identified by managers
(Table 2, especially the role of the state) are indicative of the
importance of the quality of governance for PAs (Eklund &
Cabeza, 2017; Worboys, Lockwood, Kothari, Feary, & Puls-
ford, 2015), and reflect more general findings about the role
that management and capacity appear to play in ensuring PA
effectiveness (Clement, Moore, & Lockwood, 2016; IUCN,
2005). Governance related challenges for effective PA man-
agement in Madagascar might have been heightened by the
recent political instability, along with the political turmoil in
2009 and a lack of effective presidency in subsequent years.
While it was encouraging to see local community involvement
noted for all PAs, the lack of support (i.e., in the form of train-
ing and resources) and the ongoing difficulties
(i.e., skepticism and mistrust on the part of both managers and
local communities) suggest that PAs have yet to achieve the
desired levels of genuine and equitable comanagement
required to be effective (Schreckenberg, Franks, Martin, &
Lang, 2016). In addition to the necessary support and training
for PA managers, efforts exploring how to better implement
co-management within a traditionally top-down governance
structure such as MNP represents an important challenge
(Gardner et al., 2018; St John, Keane, & Milner-Gulland,
2013). Given our results dealt with only state governed PAs, it
would be valuable to explore how they might differ for the
more recently established co-managed PAs and whether any
lessons can be learned, particularly in relation to community
involvement (Gardner et al., 2018).
4.3 | Potential for coproduction of knowledge between
researchers and managers
One of the most pressing avenues for improving PA perfor-
mance identified in the workshop was to strengthen PA ties
to research. This aligns with a broader issue in conservation
science, with many other studies also having identified the
need to improve the contribution that conservation science
makes to PA management in practice (Watson et al., 2016),
given that despite the considerable research that takes place
within PAs, the majority ends up being of limited practical
value on the ground (Gardner et al., 2013; Rafidimanantsoa,
Poudyal, Ramamonjisoa, & Jones, 2018). The managers in
our study expressed a wish to collaborate more closely with
researchers, and though they are highly educated in mostly
relevant fields (see Supporting Information, Table S4), they
lack the capacity, access, and time required to keep up with
the scientific literature. While research partnerships exist
between some universities and PAs in Madagascar, the lack
of communication between researchers and local PA man-
agers means that valuable data and information rarely ends
up informing actual PA management (Rafidimanantsoa
et al., 2018). Recommended steps identified by managers to
address this problem include depositing reports and publica-
tions into easily searchable open-access platforms, providing
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short research summaries in local or national languages, and
collaborating with managers to ensure research questions are
of high relevance for managers. This echoes similar recom-
mendations from other recent studies investigating drivers
behind the “research-implementation” gap (Cvitanovic, Hob-
day, van Kerkhoff, & Marshall, 2015; Gossa, Fisher, &
Milner-Gulland, 2015; McNie, 2007; Toomey, Knight, &
Barlow, 2017; Walsh, Dicks, & Sutherland, 2015). Involv-
ing managers in research design means that findings are
more likely to be relevant and used to improve management
(Dilling & Lemos, 2011; Kemp et al., 2015) and we argue
that methods for the co-production and exchange of knowl-
edge between researchers, managers, and local communities
offer a way to better address the complexities of PAs and
their management for both beneficiaries and managers
(Bouska, Lindner, Paukert, & Jacobson, 2016; Colloff et al.,
2017; Gardner, 2012; Reyers et al., 2010).
PAME evaluation exercises, such as the METT-tool, for
example, already fulfill an important role in the assessment
of PA performance beyond indicating outcomes, and this
could be something to further expand upon in the future as
part of improving the utility of PA management research.
Bringing managers together to discuss management options
can allow knowledge to be shared and help facilitate strate-
gic planning (Cook et al., 2014) and thus allow an overall
better understanding of the decision context in which man-
agement interventions take place (Carbutt & Goodman,
2013; Carranza et al., 2014; Hockings et al., 2006). Simi-
larly, and as we experienced in our workshop, such tools can
stimulate communication and participation of actors,
whether PA managers or other users of PAME assessments
at the site and system levels, and generally result in both a
process and an outcome that is in some way useful for all
(Coad et al., 2015).
5 | CONCLUSION
Despite the limitations of our study, we believe that the
emerging patterns carry important messages worth consider-
ing. In places such as Madagascar where PAs have little
resources for managing and monitoring flora and fauna, and
most resources are used to fight threats, managers would
rarely be able to serve as experts in providing species data,
but may provide first hand assessments on threats and how
to fight them, as well as on-ground knowledge of situational
challenges that can inform PA research and reform initia-
tives. Our study also highlights the need to engage directly
with managers about their perspectives and concerns regard-
ing PA management. Considerable advances are being made
in tools to evaluate PA performance, and increasing numbers
of researchers are engaging in PA effectiveness assessments
and reporting. Yet it remains unclear if such studies will
influence PA effectiveness in the long term when the man-
agers responsible for on-ground implementation remain
unaware of such results, or of population trends in their PAs,
as was the case in our study. This paper therefore acts as a
call to strive for greater engagement and transfer of knowl-
edge between managers and researchers in order to generate
legitimate, effective solutions that are able to contribute to
improved outcomes for PAs.
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